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1.INTRODUCTION  
 In this article we consider reduction of the self-interaction in the real Dirac 
field theory [1,2].We rely on the corresponding classical theory [3-7]. 
 
2.REAL DIRAC FIELD 
 The real Dirac field interacting with the electromagnetic field is defined by the 
Lagrangian density [1] 
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αA  and αC  are the Lagrange’s variables of the electromagnetic field and eight-
component matrix Φ  is the Lagrange’s variable (variables) of the Dirac field. 
 The Lagrange’s equation for αA  is given by 
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 The canonical equations of the real Dirac field are given by 
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A particular class of solutions one obtains by selection 
                                                      Φκ=Π +Φ NK
c                                                     (10) 
and 
                                                    [ ] 0a)N(1-D =Φ+κ                                              (11) 
 3
where 
             

=
b
a
N0
0N
N   ,  








−
−
=
0100
1000
0001
0010
Na   ,  








=
01-00
1000
0001
001-0
Nb . 
S-transformation [1] yields  
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For these solutions Eq. (7) becomes 
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Equations (16) and (13) determine then the behaviour of the system.Since αpA  is 
determined by the Dirac field it contains the self-interaction. 
  
3.REDUCTION OF THE SELF-INTERACTION 
Effects of the self-interaction we may try to evaluate by the perturbation 
method and partly include in observable constants similarly to the conventional 
renormalization procedure.But we prefer here to apply the classical field method.The 
classical electrodynamics is linear one with respect to the interaction.Due to this 
reason we consider here also the linear approximation of the Lagrangian (3) with 
respect to αA ,e.g. we take  
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and consider only the first order effects. 
 In the classical theory the self-interaction is reduced to the radiation effects   
[3-7] by addition of  
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to the Lagrangian density.Consequently,we do the same taking now only αDj given by 
(18).The new Lagrangian is then* 
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 Variations of  ∫= xdc1S 4L  with respect to αA  and Φ  yield , respectively, 
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 In the linear approximation there is also a family of solutions defined by  
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 Equations (27) and (28-30) determine now behaviour of the system. 
 General solution of Eq.(27) is given by 
 
 
                                                           
* It corresponds to the renormalization procedure of the conventional quantum field theory. 
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Substitution of (31) into (25) yields  
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Consequently,the self-interaction is reduced to the radiation effects.In absence of the 
homogeneous solution αhA (=0) there exists “free particle stationary states”. 
 
 Energy of the field 
(a) Starting with 
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(here we have taken 0C =α ).Using these equations one obtains  
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From here follows the energy-momentum constant of motion 
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The tensor αβDIT  for the solutions (10-11) takes the form 
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Starting with this tensor by definition and applying it to the equation of motion (11) 
one gets 
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(b) Equation (43) we apply to the Lagrangian (20).It is necessary only to substitute a 
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Let us denote by “B” the electromagnetic field belonging to αB .Then one gets 
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From here follows the energy-momentum constant of motion  
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4. HYDROGEN ATOM 
Let an external field be given by a point charge (proton) at rest.Explicitely, 
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In accordance to (49) the equation (52) becomes  
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The particular solution of Eq.(51) is now given by  
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There exist stationary solutions of Eq.(60) 
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(for which 0Arad =α ).The energy of these states are equal  
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These energies are exactly equal to those of the conventional relativistic (Dirac) 
hydrogen atom. 
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5. CONCLUSIONS 
The method of reduction of the self-interaction developed in the classical field 
theory [3-7] is also applicable in the real Dirac field theory.By this the real Dirac field 
theory becomes closed with full internal consistence. 
Application to the hydrogen atom (in the linear electrodynamics) yields 
observable energies,but they are now obtained quite differently from the conventional 
quantum theory.It also supports the real Dirac field theory.Thus it tells us more about 
the nature of physical reality. 
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